Ptented ,/une 17, 1952 2,600,461 

UNITED 

STATES PATENT 
2,600,461 
SIOE SOLE COMPOSITION 
Cecil F. ackus, WKmington, Del. 
o Drawing. Application Mrch 17, 199, 
Serial No. 82,022 
 Claires. (CI. 2608) 

This invention pertains to a moldable, self- 
adherent, and durable coating composition and 
to a method for preparing the saine. For illus- 
trative purposes on]y, the invention will be par- 
ticularly described as utilized in connection with 
the heeling and soling of shoes although it is ob- 
viously hOt limited thereto. This application is a 
continuation-in-part oï application, Serial No. 
58,361, filed November 4, 1948, now abandoned. 
In addition to leatheï, many compositions bave 
been proposed for use in the soling of shoes. 
These compositions have usually employed tub- 
ber or other synthetic materials, or mixtures of 
these as base materials. To these base composi- 
tions different types of fillers have also been add- 
ed in varying concentrations. The type and 
quantity of filler used is largely dependent on the 
wearability and fiexibility ultimately desired in 
the finished sole. 
These compositions, howeveï, are manufac 
tured in sheet or board form and must be cut to 
size by the skilled shoe worker or repairman when 
repairing shoes. In some instances, these soles 
are stamped or pressed in different shoe sole and 
heel sizes af the plant thus relieving the worker 
of some waste and the extended cutting step. 
Belote the sole, either composition or leather, 
is placed on the shoe bottom, a binder 
erally applied fo the shoe bottom or sole to se- 
cure the two together. This binder may take the 
form of an adhesive and its use may reqtfire the 
application of heat and pressure fo insure a good 
bond. Where the sole is of a thermo-plastic 
turc, the step of vulcanization may be required. 
Furthermore, where vulcanization or gluing is not 
suitable, if is usual to rivet, nail, sew, or by simi- 
lar mechanical means secure the sole fo the shoe 
bottom. 
 Thus, it is apparent that in the process of sol- 
ing shoes there hasexisted for some rime the 
step of cutting or stamping, etc., the sole mate- 
rial belote if can be placed on the shoe bottom 
requiring skilled workmanship with the OEurther 
requirement of an additional material, and very 
possibly an additional step being needed fo 
cure the sole to the shoe bottom. " 
It is, therefore, an object of this invention to 
provide a moldable, self-adherent and durable 
coating compesition. 
If is another object of this invention fo pro- 
vide a shoe sole composition that may be shaped 
without cutting or stamping and may be secured 
to shoe bottoms without the need of adhesives, 
heat, pressure, or mechanicl attaching means. 
It is $til! another obect of this inventio fo 
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provide a method for making a shoe sole compo- 
sition characterized by the fact that it can be 
directly applied to shoe bottoms and shaped with- 
out cutting or stamping and without the neces- 
5. sitY of employing adhesives, heat, pressure, or 
mechanical securing means. 
!t is yet another object of this invention fo pro- 
vide shoes with heels and soles of a strong, wear- 
resistant and self-adherent composition-of-mat- 
10 ter. 
!t is a further object of this invention to pro- 
vide a method for applying a shoe sole compo- 
sition to a shoe bottom without the necessity of 
cutting or stamping the material or o applying 
15 heat, pressure, adhesives, or mechanical securing 
meaD. 
t bas now been round that polymerized chloro- 
2-butadiene-l,3 of the "AC" type, when milled 
for a determinable period of rime bieaks down 
20 and can be readfly dissolved in a volatile, hydro- 
carbon-type solvent and, on the addition of a 
filler, and preferably a resin, which are thorough- 
ly mixed therewith, forms a moldable, shoe sole 
composition. This semi-plastic composition can 
25 then be applied by unskilled persons by means 
of a spatula fo a cleaned, dry and roughened shoe 
bottom, and on drying by the evaporation of the 
solvent forms a self-adherent, tough, long-wear- 
ing shoe sole. 
30 This polymerized chloro-2-butadiene-l,3 of the 
"AC" type as manufactured by the Du Pont Com- 
Pany, hereinafter called "neoprene," should con- 
form to A. S. T. M. requirements as shown in their 
specification entitled "Tentative method of test 
35 for plasticity and recovery of rubber and rubber- 
like materials by the parallel plate plastometer," 
A. S. T. M.--D--926---47--T, with plasticity num- 
bers (readings ruade in millimeters) oî 302 to 377 
and recovery numbers of 38 to 53 ai 80 ° C. and 3 
40 minutes. The neoprene bas a specific gravity of 
about 1.23, and if can contain traces of iron com- 
pounds, some soap or antioxidants such as are 
well known to those skilled in the art. 
If about 1/2 pounds of this neoprene are lnilled 
45 on a two fo!l, water-cooled, 12 inch rubber mill 
for less than about 10 minutes, however, or hot 
ai all, the neoprene swells in the hydrocarbonsol- 
vent and will hot readily go into solution to form 
a composition that can be used for soles. On the 
50 other hand, if the neoprene is milled for over 30 
minutes, if bas been round that the resulting 
composition has become too soft and sticky, and- 
due to too much fiow if lacks the quality of 
taining ifs shape when applied to shoe bottoms 
55 and on evaporation of the solvent. A mflling 



skilled in the art that many other hydrocarbon 
solvent can be utilized in this invention bestdes 
the ones listed above. 
While this pïocess provides a shoe soie composi- 
5 tion that is applied fo shoes without the necessity 
of vulcanizing, heating, using pressln'e, adhesives 
or mechanica] securin means and which, of it- 
self, is strongly adherent fo the shoe bottom, cer- 
tain specific resinous matm'ials may be added to 
Io the composition, if round desirable, to improve 
somewhat the initial tack and bond strength of 
the resulting composition. These materials in- 
clude wood rosin derivatives (such as hydrogen- 
ated methyl abietate), rosin coter derivatives such 
1.5 as staybelite ester (po!yhydric alcohol ester of 
hydrogenated rosin) or coter gum (glycero] ester 
of rosirf), phenol-formaldehyde resins, resorci- 
nol-formaldehyde resins, coumarone - indene 
resins, etc They are generally added to the neo- 
20 prene solution prior to the addition of the flller 
in the proportion of about 1 to !0 partsby weight 
of the resin to about !00 parts by weight o the 
dry neoprene. 
%Vhen the milld neoprmoEe has-cornpletely dis- 
2 solved in the solvent, and after the resinous mate- 
riais have been added thereto, a filler is then 
added and mixed in with thesolution. Instead of 
addin the filler fo the neoprene:solution,, it also 
can be added to the neoprene while it is bein 
S0 milled on the rubber mfll, and,. thus, the rime of 
preparation of the shoe sole composition can be 
easflF reduced. The ratio of filler to neoprene !s 
from 0 to 0 parts by weight of filler to 100 parts 
by-weight of dry neoprene. If the composition 
SS contains more than 0 parts of filler, if ' is too 
viscous to handle readily and adherence is poor 
while less than 0 parts of filler results in less 
strength, poor wearing qualities, and.slow drying, 
Af least 40% by weight of this flller must be 
0 . fibrous in order to obtain satisfactory product. 
T.he fi.brous filler aids in shapin the.sole when 
using a spatula or simflar tool, improves the wear- 
e:bility of the resulting sole,, and promotes-evapo- 
ration of the so]vent. A.n exampe of- a suitable 
lS fibrous filler-is leather fibez; or, a. mixture of 
leather fibers and  cotton fibers may be advanta- 
geously used, the cotton fibers having lengths of 
from 0.0.60 inch fo 0.25 inch. The cotton and 
leather fibers can be mixed in any proportion, al- 
0  thouh if is preferred to mix them. il the ratio 
of from about 25 to 5 parts ,by w.eight of leather 
to from about 75 fo-P.5 partsby.weight of cotton. 
Other suitable organic and.mineral-fillers, hving 
good abrasive and wear qualities can be.dded in 
GO. amounts up to 60% by weight of the total filler 
material in the neoprene solution. These addi- 
tional fillers can be added singly or mixed together 
and include rock wool, clay, hydrated calcium 
silicate, carbon black, metallic particles, cellulose 
C0 flock, wood fiour, g-round cork,, nut shell meal or 
fiour ]eather dust; lathe blocks or particles, . 
hard rubber dust, Vinylite  or styrene-, and-ofiher 
synthetic oï resinous dusts, .woodflber-andsyn - 
thetic yarn iber-(-viscose rayonor ,cellulose 
6 tare). 
At tSe çime the filmer is added .to t!ae.soluion in 
the mixer, a small amount of dispezsing agent can 
also be added to reduce the overattmixingtime. 
From about / to about 5 parts by weiht.oï.lignin 
70 per 100 parts by weight of the dry neoprene is .an 
excellent matrial for this purpose.. 
The neoprene-in th composition can librate 
small amounts .of hydrochloric acid. durin stor- 
age or while in service with some deterioration. 
 of cellulosic, an'd, other materials,. It is,- there- 
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Period of from about 10 fo about 30 minutes has 
been round to give very satisfactory results. The 
shoe sole composition ruade with this mflled neo- 
prene sfter being applied to the shoe bottom and 
an evaporation of the solvent is adhesive and 
does not exhibit any tendency fo cold flow. 
cellent shoe sole compositions have been obtained 
when using neoprene milled for about twenty 
minutes. The plasticity numbers oï this mflled 
neoprene should be from about .80 to 255 atS0 ° C. 
Although it has been shown above that the plas- 
ticity numbers for the neoprene before millin 
are ïrom about SI)P. to about S, the unmilled 
neoprene lacks adhesive properties, its. mo!ecu 
lar structure is such that if will gel in thesoleni 
or it will not properly go into .solution untel_l-it 
bas been mflled ïor about il) to 0 minutes. 
thermore, it is not necessary to use milled neo- 
prene of one plasticity number. For example, 
one-ha]f of the mflled neoprene used in the com- 
position can have a plasticity number  of about. 
S0 and the other ha!f can have ä.plasticitynum - 
ber of about 280. 
The millin can be performed in - other tFpss 
of rubb8r mil]ing machines than that. disclosed 
above and where the rollers are very close]y posi- 
tioned together and operated at-different speeds 
so that the rubber is crushed-and  ubbed ratläer 
than rolled around. It is; of course, obvious to 
those skilled in the art that when milling on other 
machines; the rime wfil vary somewhat from the 
above dependin on the size-of the rubbr mill, the 
quantity of neoprene, the speed of the rolls, the 
temperature, the spacing betwen the rolls, etc. 
For example, it vill take from 40 to 90 minutes fo 
obtain sulTicient mflling on a 60 inch rniI1, to.re- 
su!t in a mi]ed neoprene having the a,bove desir- 
able properties as represented by its plasticity 
numbers of from 280 to $5.5. From P.0 to 30 min- 
utes is required on a 30inch mitL A "refluer," 
t. e., a mi]l where one roll is usually larger than 
the other and whic-h is genera]ly used in ttie tub- 
ber reclaiming industry, can-likewise be employed 
to mill the neoprene. 
After milling, the neoprene is dissolved, in a 
suitable hydrocarbon solvent. This-can be con- 
veniently accomplished by adding the solvent to 
the mflled neoprene in a cernent churn, or dough 
or paddle-type mixer. The mi!led ne0prene can 
be grated, chopped, ground or otherwise fine!y 
divided in order to facititate dlssolving if in the 
solution. This can be ottained by rSt îreezing 
or chillin the ncoprene followed, by frictional 
disintegration, etc. The rime requiredto mix and 
dissolve the neopïene wfll Val°y from-about two to 
about rive hours dependin$ on the quantities of 
neoprene and solvent used. About three hotu's 
mixing rime at room temperature is usually sur . 
ficient fo dissove the milled neoprene. 
If has been round that from about 20 to about 
P.8% by weight of the mflled neoprene in the hy- 
drocarbon solvent results in. an excellent base 
composition. Expressed in another way, there 
can be from 100 parts .by weight of thê dry; mi]lél 
neoprene to from .50 to 400 parts by Wight6f .the 
hydrocarbon solvent. A solvent solution wlich 
prozides good results is prepared by mixing, frbm 
40 to 60 parts by volume of toluene with from 60 
fo 40 parts by volume of gasoline. Tle prmary 
function of the toluene is to dissolve the mflled 
neoprene while the primary function of the gaso- 
lime is to promote evaporation. Benzene or xy- 
lene may be substituted for the toluene, and in 
,place of the gasoline, heptane, hexane, or pen- 
tane.can be used - If is» of course, obvious to thèse. 



fore, desirable in some Cases to add acid acceptors 
to the composition. For this purpose about four 
parts of calcined magnesia and about rive parts 
of zinc oxide per i00 parts of the dry neoprene 
can be used. 
To change the color of the composition small 
amounts of organic and inorganic dyes such as 
are well known fo those skflled in the art may 
likewise be added to the composition. 
The shoe sole composition can now be readfly 
applied by unskflled persons ai home fo a shoe 
bottom which has been roughened, cleaned and 
dried. If is preferred fo first tub some of the 
composition over the entire surface of the pre- 
pared shoe bottom. This rhin layer does not have 
fo thoroughly dry. Then a spatula, dpped in 
water to prevent the adherence of the compo- 
sition fo if, can be used to appIy a thick coating 
of the composition fo the shoe bottom. In place 
of a spatula, if is obvious .that a knlfe or other 
simple tool can be employed. As soon as a skim 
coat has formed on the surface of the thick 
coating, the coating can be shaped by means of 
the spatula to conform fo the configuration of 
the shoe bottom. Alternatively, the coating can 
be shaped belote the skim coat forms by usin 
the spatula which has been dipped in water. 
After applying the composition sole, the shoes are 
placed with their soles up in order to dry. Thick 
coats on soles take about 48 hours fo dry. Thin 
coats take about 24 hours. æince a thick coat- 
ing applied all ai once will contract slightly on 
thorough drying and also tend tobe less dense, 
if is desirable fo apply the shoe sole composi- 
tion in successive layers, each of which is molded 
with the spatula and allowed to forma skim coat 
or dry somewhat untfl the desired thickness has 
been achieved. For example, a coating of the 
composition ¼ inch thick wfll on drying be about 
 inch fo /s inch thick. By applying successive 
coats a substantially non-porous, water-proof, 
adherent sole of the desired shape and dimen- 
sions can be obtained. 
This neoprene shoe sole composition containing 
a volatile solvent and a f-ffler has excellent keep- 
ing qualities if suitably packaged so that the 
solvent will not readfly evaporate. The materia! 
does hot need tobe used immediately after com- 
pounding as no polymerization or other adverse 
reactions set in. Packaged in commercially 
available screw cap containers or other sealable 
containers having metal surfaces of tin, alu- 
minum or glass which do not cause deteriora- 
tion of the neoprene, it wfll maintain ifs semi- 
plastic condition for extended periods of rime, 
and can be used as required to cover shoe bot- 
toms. Where iron containers are used, the com- 
position may discolor over a period of rime. The 
introduction of certain ingredients like zinc oxide 
or calcium silicate in an amount of about 5 parts 
per 100 parts of dry neoprene wfll serve to pre- 
vent this discoloration. Magnesium oxide in au 
amount up to four parts per 100 parts of dry 
neoprene wfll also serve to improve the stability 
of the composition. 
The following example wfll serve to filustïate 
the invention with more particularity: 
25 parts by weight (about 1.5 pounds) of neo- 
prene was mi]]ed for 20 minutes on a 6 x 12 
inch, 2-roll rubber mfll having a clearance be- 
tween rollers of approximately 0.030". The 
speed of the front roll was 18 1. P. M. whfle the 
speed of the rear roll was 26 1. P. I. The gear 
ratio was thus about 1.4. The rolls were cooled 
by circulatin water through them. Af ter lll- 

ing, the neoprene was removed from the mill and 
dissolved in i5 parts by weight of a hydrocar- 
bon solvent composed of 40% of toluene and 
60% of gasoline. To this solution was then 
 added 15 parts by weight of leather fibers and 
1.3 parts by weight of coumarone-indène resin, 
both based on the dry weight of the neoprene.. 
The mix was then thoroughly stirred and the 
resulting, semi-solid, or plastic mass was applied 
!o by means of a spatula to a clean, dry, roughened 
shoe bottom fo form a sole_about %" thick with- 
out the use of any heat, pressure, adhesives, etc. 
After an air drying period of about 43 hours the 
composition shoe sole was tested and its adher- 
1» ence and wearabflity were round to be excellent. 
The precise chemical or physical reactions 
which occur in this novel process, to result in such 
a tightly adherent shoe sole composition, are not 
clearly understood. It is thought, however, that 
fio by milling polymerized chloro-.-butadienel,3 
in a tworoll rubber mfll, having rollers approx- 
imately 0.030" apart, the neoprene is changed in 
molecular structure and will readily dissolve in 
the solvent carrier. Unmflled neoprene appears 
,5 to form ge.ls in the solvent nd wfll not readfly 
go into solution nor produce a composition hav- 
ing adhesive quaities, whereas mflling appears 
to destroy the gel structure resulting in a material 
which wil! go into solution and form a compo-. 
20 sition having excellent adhesive properties. 
Furthermore, mflling changes the viscosity of the 
solution of neoprene. For example, a solution 
of an unmflled neoprene having a plasticity num- 
ber of S0 will bave a viscosity of 1 to 1 ½ rein- 
35 utes while a solution of a "milled" neoprene of 
the same plasticity wfll have a viscosity of ½ 
to s minute as shown by the Modifled Gardner 
Ho]dt test. Th dissolution of neoprene in the 
solvent also seems to facilitate, on the addition 
40 of the flbrous filler, an intimate association, dis- 
persion or mixture. These nely divided parc 
tic]es on drying appear to form a strong neo 
prene-to-flber bond giving exceptionally good 
tensfle strength. Furthermore, since the neo« 
45 prene appears to bave been reduced in molecular 
size or changed in molecular structure, it read- 
ily penetrates the flbrous leather surface of the 
shoe bottom permitting, great adherence of the 
neoprene with the shoe bottom. If is also be 
50 lieved that the increased density of the mass 
resulting from this intimate association of fine 
particles renders the composition hard and dur 
able as well as adherent and substantially non- 
porous. Such porosity as may exist in the dried 
5 coating is in the form of microscopic air pockets 
which are probably unconnected, for the dried 
coating is actually hot onl water-resistant but. 
vater-proof. 
This neoprene shoe sole composition can be 
60 applied to heels as well as to shoe bottoms. It 
wfll also adhere to the soles of shoes where the 
sole is firm]y attached to the shoe bottom and 
is in good condition, thereby, eliminating the need 
of removing the old shoe sole. It also adheres 
c5 readfly to previous soles of this composition. It 
may also be used .to cover the sides or uppers of 
the shoe to tender them water-proof. Likewise, 
the soling composition can be employed to coat 
other composition soles or rubber soles as round 
70 in slippers, boots, ïubbers, galoshes, etc. By 
roughening, cleaning, and drying the bottom, the 
soling composition is easfly placed thereon and 
adheres as satisfactorily as when placed on leath- 
er bottoms. In the case of rubber articles, it is 
75 believed that the solvent in the solin composition 
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partiïlly dissolves the rnbber on the surface of 
the galosh or rubber forming a strong bond at 
the intefface between the old rubber surface and 
the new composition sole. 
To determine the flexibility and resistance to 
abrasion of the shoe sole composition, samples 
were prepared having a weight and density 
proximately that of leather. Several thin dried 
sheetsuf the composition about /6" fo /s" thick, 
which were slightly porous, were placed together, 
heated fo 150 ° t v. and pressed together in a press 
operating ai pressure of 500 lbs. sq..in. The 
resulting samples in the form of strips 1" x 6" x 
' were compared with oak tan leather strips 
of the saine dimensions in a Ross Flexer. Both 
the leather and the composition sole material 
would take from 10,000 to 30,000 exes before a 
0.5 :inch cracking was observed. The abrasion 
resistance was determined by ASTROE Dm394---37, 
method B. The National Bureau of Standards 
type of abrader was used. 0.I inch of leather 
was removed in from 100 to 250 revolutionswhile 
0.1 inch of, the sample of composition material 
was removed in ïrom 100 to 200 revolutions. 
In summary, it wfll be apparent that there bas 
been disclosed a novel method of preparing a shoe 
sole composition which will satisfactorily adhere 
fo shoe bottoms without the necessity of using 
adhesives, heat, pressure, etc. This composi- 
tion bas been mariepossible by the discovery that, 
if neoprene of a certain special type, as hereto- 
fore described, is milled for a period of about 10 
minutes but hot more than about 30 minutes on 
a 12" mill, it bas been placed in a very excel- 
lent physical condition for ultimately forming 
a composition with a fibrous filler materiaI that 
will suitably adhere to shoe bottoms. îhis in- 
vention, thus, provides a novel, easy and inexpen- 
sire process for making or repairing shoe bot- 
toms, utilizing a moldable and self-adherent com- 
position, and iliminating the former steps of cut- 
ring or prestamping soles before applying them 
to shoe bottoms, as well as the need for binding 
materials or operations or for skfiled workman- 
ship. 
It is to be understood that while the invention 
bas been described with particular emphasis on 
the heeling and soling of shoes, it is quite ob- 
vious that the composition and ifs method of 
application described herein have a great many 
other useful applications. For example, the 
novel composition can final many uses where 
tough, moldable, and self-adherent coating ma- 
terial is required. It can readily be used to re- 
pair leather goods such as suitcases and bïief- 
cases or canvas articles such as tents and awn- 
ings, etc. 
What is claimed is: 
1. A coating composition for spreading with 

8 
spatula orthe like and having good adhesive .and 
drying properties, and flexibility together with 
high resistance fo cold-flow and wear in the dry 
condition, comprising 100 ,parts milled poly- 
 chloro-2-butadiene 1,3 substantially insoluble in 
hydrocarbon solvent prior to milling and alone 
having optimum stickiness and a plasticity with- 
in the approximate ASTM number range of 280 to 
355 based on a temperature of 80 °. C. and said 
10 polymer being dissolved inabout 250 fo 400 parts 
by weight of a hydrocarbon-solvent, 1 fo I0 parts 
of an ipitial tack and bond strength improving 
resin of the group consisting of wood rosin 
derivatives, phenoI-formaldehyde resins and 
15 coumarone-indene resin, anal about 30 to 70 parts 
by weight filter of which ai least about 40% is 
made up of fibers. 
2. A coating composition as defined in claire 1 
wherein said hydrocarbon solvent consists of 
fio from 40 fo 60 parts by volume of toluene and 
from 60 to 40 parts by volume oï gasoline. 
3. The coating composition of claire 1 where- 
in said çzller is ruade up of at Ieast 40% leather 
fibers. 
5 4. A coating composition for spreading with 
a spatula or the like and having good adhesive 
and drying properties, and flexibility together 
wit high resistance to cold-fiow and wear in the 
dry condition, comprising 25 parts mflled poly- 
.'.»0 chloro-2-butadiene 1,3 substantially insoluble in 
hy0a-ocarbon solvent prior fo milling and alone 
having optimum stickiness and a plasticity with- 
in the approximate ASTI number range of 280 
to 355 based on a temperature of 80 ° C. and said 
 polymer being dissolved in about 75 parts by 
weight of a hydrocarbon solvent, about 1.3 parts 
by weight of a cournarone-indene resin and about 
15 parts by weight of leather fibers. 
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